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Evidence by X-ray scattering of defects in the lamellar stacking of the SmA phase of a side-chain polymer P. Davidson Abstract. 2014 An X-ray diffraction pattern in the SmA phase of a mesomorphic side chain polymethacrylate displays some unusual diffuse lines in addition to the elements already described. We account for these lines by introducing some defects which disturb the lamellar order. Such defects may be the places where the polymer main chain hops from one layer to an adjacent one.
J. Phys. France 49 (1988) has recently been synthesized [1] .
This polymer presents the following polymorphism : G 50 S A 95 N 110 I where G stands for glassy S A state (Tg = 50°C).
Its organization in the SmA phase has been studied by X-ray diffraction and it was possible to infer that the main chain is strongly anisotropic and confined between the layers of the mesogenic cores. In order to check this result, the same polymer deuteriated on the backbone was synthesized and studied by neutron diffraction [2] . This [2] .
Optical diffraction on models of defects.
We shall now try to account for the scattered intensity (f) by introducing some defects in the SmA phase. [4] . Figures 3 (a, b, c (Fig. 3a) . We (Fig. 4) . (Thus, a = 0 and cp = 0 correspond to the disappearance of the defect). Qualitatively, these segments behave like antennas, they diffuse mainly in a direction perpendicular to theirs. In this way, we can maximize the scattered intensity in a direction perpendicular to a. In figure 3b , for instance, the intensity is maximum along Oz' and we find that the diffuse line is not symmetrical anymore with respect to the Bragg spot ; it points towards the small angles rather than the wide angles. In figure 3c, figure 3e and the resulting optical pattern shows indeed a small curvature effect.
If the period d' of the patterns along the defect is a decreasing function of 0, then these sections which have a small 0 will present a larger period and their reflection domains will be shifted along Oz' towards the small angles. Conversely, those sections which have a larger 0 will see their reflection domains shifted towards the wide angles. This situation is sketched on figure 3f and we can also notice a small curvature effect on the diffraction pattern.
Finally, we may say that the small curvature of the diffuse line (f) comes from the fact that the direction of the defect varies from place to place and with it, the apparent width xo and the period d' of the patterns inside. Anyway this curvature is hard to notice on the X-ray diffraction pattern and therefore we should not overemphasize this point.
Discussion.
So far, we have only drawn from the X-ray diffraction pattern as much information as possible about the objects which give rise to the scattered intensity (f). We have not made any assumption as regards the physical nature of these objects. We shall now present a hypothesis upon the origin and constitution of these defects.
This kind of diffuse scattering has never been observed in the X-ray pattern of small mesogens which means that in some way, it must be linked to the presence of the polymer backbone. In a SmA phase, the backbone is confined between two layers of mesogenic cores, in a width of at most 10 A along the normal (Oz ) to the layers [1] . However, the radii of gyration of the main chain along Oz(RU) and perpendicular to it (R1.) have been measured in the SmA phase by small angle neutron scattering experiments [2] [7] . If these defects correlated themselves along a direction Oz', they would form an object very similar to what is sketched in figure 3c . We have made a tentative and schematic drawing of the defect in figure 5 ; it is to be compared with figure 3c, which contains the best information that we could obtain from the diffuse line (f). 
